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Modern Physics I 
PHY 330   Fall 2014 
MWF 9:00-10:00   LND 101 
 
Instructor:  Dr. Jonathan Morris     Office:  LND 107 
Phone:  513-745-3633       E-Mail:  morrisd3@xavier.edu 
Office Hours: T 3pm-4:30pm, F 11am-12noon 
If my office door is open then you’re welcome to see if I’m free to chat. 
 
 
Text: Modern Physics, 6th ed., by Paul A Tipler and Ralph A. Llewellyn.  
PHYS330 covers chapters 1-6.  
 
Canvas: Check the course Canvas website for updates, grades and course material. 
 
COURSE INTRODUCTION 
 
The physics that you’ve learnt so far has covered the everyday experiences of the world on our length 
scale. Leave that world behind as, during the series of Modern Physics courses, we enter a world where 
your daily experiences and the expectations that you have built up over your lifetime are challenged. 
From the very small to the very fast we are entering a fascinating world that, I expect, will amaze you. 
Enter this course with an open mind, but also question everything you learn! You may feel uncomfortable 
during this course (that’s good!), you may (I hope!) question my sanity, but what you are about to enter 
will open up a new way of seeing the Cosmos. 
 
So what is “modern” physics?  
 
Since 1895 most physics discoveries have been “modern”. The Newtonian physics from your University 
Physics course is classed as “Classical Physics” but we’re going modern into a world where Newtonian 
physics breaks down in incredible ways. The course sequence is designed to take a historical journey 
through the great breakthroughs in science made by some of the greatest scientists to ever walk the earth, 
many of which were awarded Nobel Prizes for their efforts.  We will start with Albert Einstein and 
discuss his theories of relativity and their implications.  We then move onto addressing quantization of 
charge and how it was explored by a series of scientists culminating in the experiments by J.J. Thompson 
and Robert A. Millikan quantifying the charge of a single electron.  From there, we dive into arguably one 
of the greatest scientific breakthroughs in history, the realization of quantization of energy by Max 
Planck. We then examine the reason why Einstein was awarded the Nobel Prize for his explanation of the 
photoelectric effect. Wilhelm Roentgen’s discovery of x-rays and Arthur Compton’s use of them will then 
be reviewed. We then switch gears a little and move onto the techniques of spectroscopy (interaction 
between matter and light). They allowed scientists like Ernest Rutherford and Niels Bohr to contrive 
models of an atom for the first time. Further exploration in the class will lead us to the treatment of matter 
not as a particle but as a wave. Welcome to awesome world of quantum mechanics! Breakthrough 
theories by Louis de Broglie will be tested by scientists like G. P. Thompson. Erwin Schrödinger’s wave 
mechanics equations will be introduced and applied to various one-dimensional potentials. We will 
continue to study his equations and how they relate to the atom in PHYS340. So get ready to delve into 
Modern Physics! 
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Course Content:  The atomic view of matter, electricity, and radiation will be discussed via topics such 
as relativity, atomic models of Rutherford and Bohr, x-rays, and introduction to quantum mechanics. The 
content of the course is taken primarily from the material presented in the above text. 
 
Course Objectives: This course fulfills requirements for the Physics Major(s) and Minor and does not 
count toward the core curriculum.  After completing this course, students should: 
 
 Have an understanding of the basic theoretical and experimental concepts of modern physics. 
 Be able to apply the ideas of modern physics to solve qualitative and quantitative problems.  
 Obtain a historical perspective on the growth of physics since the late nineteenth century to today. 
 Have a greater appreciation for the rigor, meticulousness, and innovation of discussed scientific 
breakthroughs. 
 Experience the satisfaction of realizing that physics is everywhere in our daily lives. 
 
Homework: Homework assignments will be announced in class. Homework is to be handed in on 
the following Monday in class. Homework assignments must be legible, organized, and turned in on 
time for credit to be given. Late assignments will not be accepted unless prior arrangements are made 
with your professor. A total homework grade will be assigned based on the total number of homework 
points available. Students are strongly encouraged to work collaboratively on homework assignments but 
must turn in their own written solutions. Remember that your friends may have good ideas but may have 
incorrect answers so best try it yourself. 
 
Quizzes:  Quizzes will be on Canvas (found by clicking on the Quiz button on the front page) and will be 
due every Monday at 8am. Quizzes are worth 10 points each unless otherwise stated. Some quizzes 
involve typed answers and I will have to grade each typed answer individually so please don’t panic if 
your quiz has not been graded – it’ll happen. 
 
The idea behind the quizzes is to allow the monitoring of student understanding of all past 
material and also to encourage you to read ahead. Some questions will be related to the material 
coming up in the next week and some questions will relate to the material from the previous 
weeks of the semester. 
 
Exams:  All exams will be in the normal lecture room. All exams must be taken on the designated day. In 
case of emergencies on or before the exam date, all reasonable attempts to contact me must be made. If a 
person misses a test, a written excuse must be submitted before any consideration of a make-up 
exam is possible, otherwise a zero for that test will be recorded.  
 
Class material from lecture or Canvas which is not in the textbook is always fair material for tests and 
quizzes.  
 
Below is the tentative schedule of the first three exams. The actual dates will be announced via Canvas 
and in class. The date for the final is fixed. 
 
 Exam 1:   Chapters 1&2  9.00am-9.50am  Wednesday, Sept. 17th 2014  
Exam 2:   Chapters 3&4  9.00am-9.50am  Friday, Oct. 17th 2014  
Exam 3:   Chapters 5&6  9.00am-9.50am  Wednesday, Nov. 12th 2014  
Final Exam:  Chapters 1-6  8.00am-9.50am  Friday, Dec. 19th 2014 
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Class Attendance, Communication, & Academic Misconduct:  Attendance is expected for all classes.  
All email correspondence must be from your Xavier University account.  No grades will be discussed via 
email or immediately before or after lectures. Academic misconduct will not be tolerated and disciplinary 
action will be pursued according to the student handbook. 
 
Any student who feels s/he may need an accommodation based on the impact of a documented disability 
should contact the Learning Assistance Center at 513-745-3280 on the Fifth Floor of the Conaton 
Learning Commons, Room 514, to coordinate reasonable accommodations.  Further information can be 
found at http://www.xavier.edu/lac/ 
 
Courtesy Rules: All electronic devices must be turned off in class unless otherwise specified by Dr. 
Morris. Please do not distract anyone with your devices or anything else! Repeated use of electronic 
devices will result in lost homework points with the discretion of the instructor. Please do not carry out 
work from other classes during the PHYS330 class time (this includes PHYS331 work!). 
 
Grading:  Semester grades will be based on: 
    
   Homework   15% 
   Quizzes     15%  (1.25% each based on 12 quizzes) 
   Three Exams   45%  (15% each) 
   Final Exam    25% 
 
The grade scale used will be: 
 
     87-89 B+ 77-79 C+ 67-69 D+  Below 60 F 
  93-100 A  83-86 B 73-76 C 60-66 D 
  90-92 A-  80-82 B- 70-72 C- 
 
Suggested texts: 
• “The New World of Mr Thomkins” by George Gamow and Russell Stannard. (1999 Cambridge 
University Press).  
Xavier Library: QC71.S775.1999 
Mr Thomkins goes to some public physics lectures and struggles to stay awake. He enters a 
dream world where modern physics comes alive. Well worth reading. Highly recommended. Do 
not go for the 1940 original book, “Mr Thomkins in Paperback”, which is not politically correct 
by todays standards. 
• “Relativity: The special and the general theory” by Albert Einstein (reprinted 1999, Routledge). 
Xavier Library: QC6.E53.1961 c.1 
Einstein describes his theories of relativity for the lay person. You’ll find that you have to think 
while reading this. You can’t skim read this easily and digest it. In this course we do not go into 
general relativity but do go into special relativity. 
 
 
